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DESCRIPTION 
The yPD30122 (VR4122) is one of NEC’s Vr Series™ RISC (Reduced Instruction Set Computer) microprocessors 
and is a high-performance 64-/32-bit microprocessor employing the MIPS™ RISC architecture. 


The Vr4122 uses the high-performance, super power-saving Va4120™ as the CPU core, and has many peripheral 
functions such as a DMA controller, serial interface, IrDA interface, and real-time clock. Configured with these 
functions, the Vr4122 is suitable for high-speed battery-driven portable information systems. The external memory 
bus width can be selected from 32 bits and 16 bits, realizing high-speed data transfer. 


Detailed function descriptions are provided in the following user’s manuals. Be sure to read them before 
designing. 
e Vr4122 User’s Manual (U14327E) 
¢ Vr4100 Series™ Architecture User’s Manual (U15509E) 


FEATURES 
¢ Employs 64-bit MIPS architecture 
* Conforms to MIPS III instruction set (deleting FPU, 
LL, LLD, SC, and SCD instructions) 
* Optimized 5-stage pipeline 
¢ Supports MIPS16 instruction set 
¢ Supports high-speed product-sum operation 
instructions 
¢ Supports four types of operating modes, enabling 
more effective power-consumption management 
¢ Internal maximum operating frequency: 180/150 MHz 
¢ On-chip clock generator 
e Address space physical: 32 bits 
virtual: 40 bits 
Integrates 32 double-entry TLBs 


APPLICATIONS 
e Battery-driven portable information systems 
e Embedded controllers, etc. 


High-capacity instruction/data separated cache 
memories 
Instruction: 32 KB 
Data: 16 KB 
Memory controller (ROM, synchronous DRAM 
(SDRAM), and flash memory supported) 
Supports PCI bus subset 
4-channel DMA controller 
Serial interface (NS16550 compatible) 
On-chip clocked serial interface 
IrDA interface for infrared communication 
Debug serial interface 
Power supply voltage: 
Vop1 = 1.8 to 2.0 V (150 MHz model), 

1.9 to 2.0 V (180 MHz model) 
Vop3 = 3.0 to 3.6 V 
Package: 224-pin fine-pitch FBGA 


The information in this document is subject to change without notice. Before using this document, please 


confirm that this is the latest version. 


Not all devices/types available in every country. Please check with local NEC representative for 


availability and additional information. 


Document No. U15585EJ1VODSO00 (1st edition) 
Date Published June 2002 N CP(kK) 
Printed in Japan 


© NEC Corporation 2002 
© MIPS Technologies, Inc. 1997 
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ORDERING INFORMATION 


Part Number Package Internal Maximum Operating Frequency 
UPD30122F1-150-GA1 224-pin plastic FBGA (16 x 16) 150 MHz 
UPD30122F1-180-GA1 224-pin plastic FBGA (16 x 16) 180 MHz 


PIN CONFIGURATION 
e 224-pin plastic FBGA (16 x 16) 


UPD30122F1-150-GA1 
uUPD30122F1-180-GA1 
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(1/2) 
Pin No. | Power Pin Name Pin No. | Power Pin Name Pin No. | Power Pin Name 
i a i ial 
ADD13 
DATA5 
POWER 
GND3 
BKTGIO# 
FIRCLK/TRCCLK 
DATA8 
DATA7 
ADD11 
ADD12 
POWERON 
MPOWER 
GND1 
IRDOUT#/TRCDATAO 
DATA10 
DATAQ 
ADD10 
DATA11 
GND3 
Voo1 
JTDI/RMODE# 
Vov3 
DATA13 
DATA12 
GND3 
ADD9 
RTCRST# 
RSTSW# 
JTCK 
IRDIN/TRCDATA1 
DATA15 
DATA14 
DATA17/GPIO17 
ADD8 
DDIN/GPIO34 
LEDOUT# 
JTMS 
FIRDIN#/SEL/TRCDATA2 
ADD7 
DATA16/GPIO16 
ADD6 
DATA18/GPIO18 
DRTS#/MIPS16EN/GPIO33 
DDOUT/DBUS32/GPIO032 
JTDO 
TRCDATA3/HLDRQ# 
DATA20/GPIO20 
DATA19/GPIO19 
GND3 


Remark # indicates active low. 
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GND3 
RTS#/CLKSEL1 
DCTS#/GPIO35 
TxD/CLKSEL2 


DATA21/GPI021 
ADD5 

Voo3 

DQM1 
DATA29/GP1029 
WR# 

RAS 

DQM3 

CS1# 

SPOWER 

Voo3 

SOUT 

GPIO2 

GND3 
BATTINH/BATTINT# 
DSR# 

CTS# 

RxD 
DATA23/GPI1023 
DATA22/GPI1022 
ADD4 


Remark # indicates active low. 


(2/2) 
Pin No. | Power Pin Name Pin No. | Power Pin Name Pin No. | Power Pin Name 
Supply Supply Supply 


DATA27/GPIO27 
DATA31/GPIO31 
CAS 

SWR# 

CKEO 

ROMCSO# 
|OCSO# 

Voo1 

GPIOO 

GPIO4 

GND3 

IORDY 

GPIO10 

GPIO13 
DTR#/CLKSELO 
DATA24/GPI024 
Voo3 

ADD3 

ADD2 

ADD1 

RD# 

GND3 

DQM2 

CSO# 
CS3#/ROMCS3# 
lOCS1# 


Data Sheet U15585EJ1VODS 


PD30122 


GND1 

SIN 

GPIO3 

GPIO7 

GPIO8 

Voo3 
DCD#/GPIO15 
DATA25/GPIO25 
DATA26/GPIO26 
DATA28/GPI028 
DATA30/GPIO30 
SCLK 

Vov3 

DQMo 

CKE1 
CS2#/ROMCS2# 
ROMCS1# 
GND3 

SECLK 

GPIO1 

GPIO5 
GPIO6/SYSDIR 
GPIO9 

GPIO11 

GPIO12 


Pin Identification 


AD(31:0): 
ADD(24:1): 
BATTINH: 
BATTINT#: 
BKTGIO#: 
CAS: 
CBE(3:0): 
CGND: 
CKE(1:0): 


CLKSEL(2:0): 


CLKOUT: 
CLKRUN: 
CLKX1: 
CLKX2: 
CS(3:0)#: 
CTS#: 
CVpbp: 
DATA(31:0): 
DBUS32: 
DCD#: 
DCTS#: 
DDIN: 
DDOUT: 
DEVSEL#: 
DQM(3:0): 
DRTS#: 
DSR#: 
DTR#: 
FIRCLK: 
FIRDIN#: 
FRAME#: 


GND1, GND3: 
GNDP, GNDPD: 


GNT(2:0)#: 
GPIO(13:0): 
GPIO(35:15): 
HLDAK#: 
HLDRQ#: 
IOCS(1:0)#: 
IORDY: 
IRDIN: 
IRDOUT#: 
IRDY#: 
JTCK: 


Address/data bus 
Address bus 

Battery inhibit 

Battery interrupt request 
Break trigger I/O 
Column address strobe 
Command/byte enable 
GND for oscillator 
Clock enable 

Clock select 

Clock output 

Clock run 

Clock X1 

Clock X2 

Chip select 

Clear to send 

Vbp for oscillator 

Data bus 

Data bus 32 

Data carrier detect 
Debug serial clear to send 
Debug serial data input 
Debug serial data output 
Device select 

Data input/output 
Debug serial request to send 
Data set ready 

Data terminal ready 
FIR clock 

FIR data input 

Cycle frame 

Ground 

GND for PLL 

Grant 

General purpose I/O 
General purpose I/O 
Hold acknowledge 
Hold request 

I/O chip select 

I/O ready 

IrDA data input 

IrDA data output 
Initiator ready 

JTAG clock 


Remark # indicates active low. 


JTDI: 
JTDO: 
JTMS: 
JTRST#: 
LEDOUT#: 
LOCK#: 
MIPS16EN: 
MPOWER: 
NWIREEN: 
PAR: 
PCLK: 
PERR#: 
POWER: 
POWERON: 
RAS: 

RD#: 
REQ(2:0)#: 
RMODE+#: 


ROMCS(3:0)#: 


RST#: 
RSTSW#: 
RTCRST#: 
RTCX1: 
RTCX2: 
RTS#: 
RxD: 
SCLK: 
SECLK: 
SEL: 
SERR#: 
SIN: 
SOUT: 
SPOWER: 
STOP#: 
SWR#: 
SYSDIR: 
TRCCLK: 


TRCDATA(3:0): 


TRCEND: 
TRDY#: 

TxD: 

Vpp1, VDD3: 
VpbpbP, VpbPD: 
WR#: 


Data Sheet U15585EJ1VODS 


NEC uPD30122 


JTAG data input 
JTAG data output 
JTAG mode select 
JTAG reset 

LED output 

Lock 

MIPS16 enable 

Main power 

N-wire enable 

Parity 

PCI clock 

Parity error 

Power switch 

Power on state 

Row address strobe 
Read 

Request 

Reset mode 

ROM chip select 
Reset 

Reset switch 
Real-time clock reset 
Real-time clock X1 
Real-time clock X2 
Request to send 
Receive data 
SDRAM clock 
Clocked serial clock 
IrDA module select 
System error 
Clocked serial input 
Clocked serial output 
SDRAM power control 
Target assert stop 
SDRAM write 
System bus buffer direction 
Trace control clock 
Trace data 

Trace end 

Target ready 
Transmit data 

Power supply voltage 
Vop for PLL 

Write 


NEC PD30122 


INTERNAL BLOCK DIAGRAM AND EXAMPLE OF CONNECTION OF EXTERNAL BLOCKS 


32.768 kHz 18.432 MHz 


ca lll 


NR 


[ RTC 
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: a 
(L_] pee 
Touch panel Vr4120 CPU core 
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CPU CORE INTERNAL BLOCK DIAGRAM 


Virtual address bus 


Internal data 
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Bus Instruction 
interface cache 
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1. PIN FUNCTIONS 
Remark # indicates active low. 
1.1. Pin Functions 


(1) Memory interface signals (1/2) 


SCLK Operation clock for SDRAM 


ADD(24:1) Output | Higher 24 bits of the 25-bit address bus 

These signals are used to specify addresses for the Vr4122, SDRAM, ROM, and I/O space. 
DATA(15:0) hae data bus 

Rae signals are used to transfer data between the Vr4122 and the SDRAM, ROM, or I/O space. 


DATA(31:16)/ Functions may differ depending on the DBUS32 pin setting. 
GPIO(31:16) e When DBUS32 = 1 
These signals function as the higher 16 bits of the 32-bit data bus. They are used to transfer 


data between the Vr4122 and the DRAM or ROM. 
e When DBUS32 = 0 
These signals function as general-purpose I/O ports. 


Output | Clock enable signals for SDRAM 
CKE(1:0) supports the following banks. 
SDRAM bank —CKE(1:0) 32-bit data bus 16-bit data bus 
Bank 3 CKE 1 CS3#/ROMCS3# DQM3 
Bank 2 CKE 0 CS2#/ROMCS2# DQM2 


Bank 1 CKE 1 CS1# CS1# 
Bank 0 CKE 0 CSO# CS0# 


SDRAM is accessed: 
This is the CS signal for SDRAM. This signal becomes active when a command is issued for 


Output | The function differs depending on the setting of the DBUS32 pin and the connected device. 
e When DBUS32 = 1 and 
SDRAM is accessed: 
This is the byte enable signal for DATA(31:24) of the 32-bit data bus. 
A 32-bit external I/O device is accessed: 
This is the byte enable signal for DATA(31:24) of the 32-bit data bus. 
e When DBUS32 = 0 and 
the SDRAM connected to the highest address. 


Output | The function differs depending on the setting of the DBUS32 pin and the connected device. 
e When DBUS32 = 1 and 
SDRAM is accessed: 
This is the byte enable signal for DATA(23:16) of the 32-bit data bus. 
A 32-bit external I/O device is accessed: 
This is the byte enable signal for DATA(23:16) of the 32-bit data bus. 
e When DBUS32 = 0 and 
SDRAM is accessed: 
This is the CS signal for SDRAM. This signal becomes active when a command is issued for 
the SDRAM connected to the second highest address. 


Output | The function differs depending on the connected device. 
When SDRAM is accessed: This is the byte enable signal for DATA(15:8). 
When a 32-bit external I/O device is accessed: This is the byte enable signal for DATA(15:8). 
When a 16-bit external I/O device is accessed: This is the ADDO signal of the I/O device. 
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(2/2) 


DQMO Output | The function differs depending on the connected device. 
When SDRAM is accessed: This is the byte enable signal for DATA(7:0). 
When a 32-bit external I/O device is accessed: This is the byte enable signal for DATA(7:0). 
When a 16-bit external I/O device is accessed: This is the high-byte enable signal of the I/O bus. 


CS(1:0)# Chip select signal for SDRAM 


SYSDIR/GPIO6 Direction signal for SDRAM 
If not used as the SYSDIR signal, this signal can be used as a GPIO pin. 


CS(3:2)#/ Chip select signals for an expansion SDRAM or expansion ROM 
ROMCS(3:2)# e When using expansion SDRAM 
These signals function as CS(3:2)#. 
e When using expansion ROM 
These signals function as ROMCS(3:2)#. 


(2) I/O device interface signals 


1OCS(1:0)# Output | Device chip select signals 
These signals become active when the Vr4122 accesses the I/O device using the ADD bus or 
DATA bus. 

IORDY Input | Device ready signal 
Make this signal active in a state in which the I/O device can be accessed from the Vr4122. 


(3) Clock interface signals 


CLKX2 This is the 18.432 MHz oscillator’s output pin. It is connected to one side of a crystal resonator. 


FIRCLK/TRCCLK ie) This is the 48 MHz clock input pin. This signal inputs a clock when FIR is used. 
If not used as the FIRCLK signal, this signal can be used as the clock for trace data transfer. 


CLKOUT Output | This is the clock output to supply an external device. A 9.216 MHz clock is output in the non- 
Hibernate mode. The clock output stops at low level during Hibernate. 
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(4) Battery monitor interface signals 


BATTINH/ The function differs depending on the setting of the MPOWER pin. 
BATTINT# ¢ When MPOWER = 0 
BATTINH function 
This signal enables/disables activation at power-on. 


1: Activation enabled 
0: Activation disabled 

¢ When MPOWER = 1 

BATTINT# function 
This is an interrupt signal that is output when the remaining power is low during normal 
operation. An external circuit checks the remaining battery power. Activate the signal at this pin 
if voltage sufficient for operation cannot be supplied. 


(5) Initialization interface signals 


MPOWER This signal indicates that the Vr4122 is operating. This signal is inactive in Hibernate mode. 


POWERON Output | This signal indicates that the Vr4122 is ready to operate. It becomes active when a power-on 
factor is detected and becomes inactive when the BATTINH/BATTINT# signal check operation is 
completed. 


POWER This is the Vr4122 activation signal. 
RSTSW# This is the Vr4122 reset signal. 


RTCRST# This signal resets the RTC. When power is first supplied to a device, an external circuit must 
assert the signal at this pin for about 2 s. 
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(6) RS-232-C interface signals 


This is a receive data signal. It is used when the RS-232-C controller sends serial data to the 
VR4122. 


fee | fil This is a transmit enable signal. Assert this signal when the RS-232-C controller is ready to 
Fal transmission of serial data. 


Loam Input | This is a carrier detection signal. Assert this signal when valid serial data is being received. It is 
also used as a power-on factor for the Vr4122. 
When this pin is not used for the DCD# signal, this pin can be used as an interrupt detection input 
for the GIU. 


DSR# Input | This is the data set ready signal. Assert this signal when the RS-232-C controller is ready to 
transfer serial data between the controller and the Vr4122. 


TxD/CLKSEL2, This function differs depending on the operating status. 
RTS#/CLKSEL1, 
DTR#/CLKSELO 


¢ During normal operation (output) 
Signals used for serial communication 


TxD signal: 
This is a transmit data signal. It is used when the Vr4122 sends serial data to the RS-232-C 
controller. 


RTS# signal: 
This is a transmit request signal. This signal is asserted when the Vr4122 is ready to receive 
serial data from the RS-232-C controller. 


DTR# signal: 
This is a terminal equipment ready signal. This signal is asserted when the Vr4122 is ready 
to transmit or receive serial data. 


e During RTC reset (input) 
Signals (CLKSEL(2:0)) used to set the CPU core operation frequency, BUSCLK frequency, and 
internal bus clock frequency. These signals are sampled when the RTCRST# signal changes 
from low level to high level. 
For the relationship between the CLKSEL pin setting and each clock frequency, see Table 1-1. 
Setting of CLKSEL and Frequency of PClock, VTClock, TClock, and MasterOut (Default 
Value). 


Table 1-1. Setting of CLKSEL and Frequency of PClock, VTClock, TClock, and MasterOut (Default Value) 


CLKSEL(2:0) PClock (MHz) VTClock (MHz) TClock (MHz) MasterOut (MHz) 


Remark RFU: Reserved for Future Use 
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(7) Debug serial interface signals 


a 


DDIN/GPIO34 Debug serial data input signal. It is used when serial data is transferred from the external serial 
controller to the Vr4122. 
This signal can be used as a general-purpose output port when not being used as the DDIN signal. 


DCTS#/GPIO35 Transmit enable signal. 
Assert this signal when the RS-232-C controller can receive the serial data transmission. 
This signal can be used as a general-purpose output port when not being used as the DCTS# 
signal. 


DDOUT/ The functions differs depending on the operating status. 
DBUS32/GPIO032 e During normal operation (output) 
DDOUT: This signal functions as the debug serial transmit data signal. 
e During RTC reset (input) 
DBUS32: This signal functions as the data bus width switching signal. When the RTCRST# 
signal changes from low to high, this signal is sampled. 
1: Data bus is used with 32-bit width 
0: Data bus is used with 16-bit width 
This signal can be used as a general-purpose output port when not being used as the DDOUT or 
DBUS32 signal. 


DRTS#/ The functions differs depending on the operating status. 
MIPS16EN/ e During normal operation (output) 
GPIO33 DRTS#: This signal functions as the debug serial transmit request signal. 
e During RTC reset (input) 
MIPS16EN: This signal functions as the MIPS16 instruction enable signal. When the RTCRST# 
signal changes from low to high, this signal is sampled. 
1: MIPS16 instructions enabled 
0: MIPS16 instructions disabled 
This signal can be used as a general-purpose output port when not being used as the DRTS# or 
MIPS16EN signal. 


(8) IrDA interface signals 


a 


IRDIN/ This is an IrDA serial data input signal. It is used when the serial data is transferred from the IrDA 
TRCDATA1 controller to the Vr4122. Both FIR and SIR can be used. If the IrDA controller used is a Hewlett 
Packard Company product, however, this signal should be used only for SIR. 
This signal can be used as a trace data output signal when not being used as the IRDIN signal. 


FIRDIN#/SEL/ The function differs according to the IrDA controller to be used. 
TRCDATA2 e Hewlett Packard controller or SHARP Semiconductor controller 
FIRDIN#: It is an FIR receive data input signal. 
e TEMIC Semiconductor controller 
SEL: It is a signal output for the FIR/SIR switching. 
This signal can be used as a trace data output signal when not being used as the FIRDIN# or SEL 
signal. 


IRDOUT#/ This is the IrDA serial data output signal. It is used when the serial data is transferred from the 
TRCDATAO Vr4122 to the IrDA controller. 
This signal can be used as a trace data output signal when not being used as the IRDOUT# signal. 
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(9) Clocked serial signals 


Clocked serial input signal 


SOUT Clocked serial output signal 
SECLK Synchronous clock output for the clocked serial interface 


(10) General-purpose I/O signals 


These signals can be used as general-purpose I/O ports after activation. 
Ferien | vO |GeneraipuposevOpors.—SSSSCSC~—~S~S~SCS 
Se 
These signals can be used as schemes purpose I/O ports after activation. 


GPIO(31: pconePiois Refer to (1) Memory interface signals. 
DATA(31:16) 


DDOUT/ Refer to (7) Debug serial interface signals. 
DBUS32/ 
GPIO32 


DRTS#/ Refer to (7) Debug serial interface signals. 
MIPS16EN/ 
GPIO33 


DDIN/GPIO34 |ppinapios4 | v0 Refer to (7) Debug serial interface signals. 
DCTS#/GPIO35 | vo | Refer to (7) Debug serial interface signals. 


(11) LED interface signal 


LEDOUT# This is an output signal for lighting LEDs in normal operation mode. 
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(12) PCI Like bus interface signals 


AD(31:0) ie) This is a 32-bit address bus and data bus. 
In the address phase, addresses are output, and in the data phase, data is output. 

CBE(3:0) ie) These are the bus-command/byte-enable signals. 
In the address phase, bus commands are output, and in the data phase, they operate as the byte- 
enable signals. 

DEVSEL# ie) This signal is asserted when the target is accessed and continues being asserted until the 
completion of the transaction. 

FRAME# V0 This signal is asserted when the initiator starts the transaction. It also remains asserted 
throughout burst transfer. 


REQ(2:0)# These signals are asserted when the master sends a request to the Vr4122 for the bus mastership. 


GNT(2:0)# Output | These signals are asserted when the Vr4122 grants bus mastership to the device making the 
request with the REQ# signal. 


IRDY# | vo | This signal is asserted when the initiator is in the data transfer enabled state. 
LOCK# — This signal indicates a resource lock. 


This signal outputs a low level if the number of “1” bits from the 36 AD(31:0) and CBE(3:0) signals 
is even, and a high level if the number is odd. 


This signal is asserted when a parity error occurs following a parity check by the data-read initiator 
in the read cycle or the data-write target in the write cycle. 
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(13) Debug interface signals (1/2) 


JTCK This is the N-Wire clock input. 
JTMS This is the N-Wire serial transfer mode selection signal. 


This is the RMODE#/JTDI alternate function pin. When JTRST# is active, it functions as 
RMODE+#, and when JTRST# is inactive, it functions as JTDI. If a debugging tool is not connected 
externally, pull up to high level. 


JTDI/RMODE# 


RMODE#: Input 

When JTRST# is active, this becomes the reset mode pin. The debug reset initial value is 
determined according to the level of this signal. Debug reset resets the processor with two kinds 
of resets: a debug cold reset and debug soft reset. These two resets function in the same way 
as a cold reset input and a soft reset input from the target system. 

0: The debug reset is valid; the CPU core is reset. 

1: The debug reset is invalid; the CPU core is not reset. 

JTDI: Input 

When JTRST# is inactive this becomes the N-Wire serial data input. 


JTDO This is the N-Wire serial data output. 
JTRST This is the N-Wire unit reset signal. 


| 


FIRCLK/TRCCLK | vo | Refer to (3) Clock interface signals. 


BKTGIO#: In the input setting 
When JTRST# is inactive and BKTGIO# is in the input setting, BKTGIO# becomes the event 
trigger/break request input pin. When the event trigger input is valid and during a trace, if 
BKTGIO# is made low level, the MATCH packet is output once. Also, if BKTGIO# is made low 
level when the break request input is valid, the normal mode user program is aborted, and the 
processor is forcibly changed to debug mode. If BKTGIO# becomes low level in debug mode, 
the break request is held pending until the processor returns to normal mode. 
0: The MATCH packet is output. A break is requested and the processor is forcibly changed to 
debug mode. 
1: The current status of the processor is maintained. 
BKTGIO#: In the output setting 
When JTRST# is inactive and BKTGIO# is in the output setting, BKTGIO# becomes the event 
trigger/break output pin. While the processor is operating in normal mode, if an event is 
detected upon a match with either of the conditions of the hardware breakpoints (instruction 
address breakpoint or data access breakpoint), a low level (1 pulse) is output from BKTGIO# as 
an event trigger, and report of the event detection is sent to the external debugging tool. All the 
events detected after the last event trigger has been output are sent as one event trigger. If the 
processor mode is changed to debug mode, the low-level output continues, and none of the as 
unreported events are sent. 
0: Detects a hardware breakpoint (= 1 cycle pulse) 
The processor is in debug mode (> 1 cycle pulse) 
1: The processor is in normal mode 
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a 


TRCEND/ The function differs depending on the operations status. 
NWIREEN/ e During normal operation (output) 
HLDAK# TRCEND: _ The signal that indicates the trace data is complete. 
e During RTC reset (input) 
NWIREEN: The signal that enables use of N-Wire. This signal is sampled when the RTCRST# 
signal changes from low level to high level. 
1: Use of N-Wire trace function enabled 
0: Use of N-Wire trace function disabled 
e When N-Wire trace function is disabled and the HLDEN bit of the BCUCNTREG1 resister 
is 1 
HLDAK#: The signal that gives the mastership of the system bus and DRAM bus to the 
external bus master. 


IRDOUT#/ Output | Refer to (8) IrDA interface signals. 
TRCDATAO 
IRDIN/ ie) Refer to (8) IrDA interface signals. 
TRCDATA1 
FIRDIN#/SEL/ Refer to (8) IrDA interface signals. 
TRCDATA2 


TRCDATA3/ The function differs depending on the operating status. 
HLDRQ# e N-Wire trace function enabled 
TRCDATAS: Trace data output. 
e N-Wire trace function disabled and HLDEN bit of BCUCNTREG1 register is 1 
HLDRQ#: — The request signal for mastership of the system bus and DRAM bus from the 
external bus master. 


(14) Dedicated Vpp and GND signals 


Remark The Vr4122 has two power supplies, but there are no restrictions on the order of supply voltage 
application. 
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1.2 Pin Status in Specific States 
(1/4) 


Pin Name When Reset by In Hibernate When Reset by In Suspend During Bus Hold 
Mode or During 

HALTimer 

Shutdown 


AD(31:0) 
ADD(24:1) 
BATTINH/BATTINT# 
BKTGIO# 

CAS 

CBE(3:0) 
CKE(1:0) 
CLKOUT 
CLKRUN 
CS(1:0)# 
CS2#/ROMCS2# 
CS3#/ROMCS3# 
CTS# 
DATA(15:0) 


Notes 1. Normal operation. 

2. Maintains the previous status. 
For the pin status during the bus hold period, however, refer to the During Bus Hold column. 

3. Depends on the status of the BCUCNTREGS register’s EXT_ROMCS0O bit and the DBUS32 pin. 
When the EXT_ROMCS0 bit is 0 and the DBUS32 pin = 1: High level 
If a combination other than above: High impedance 

4. Depends on the status of the BCUCNTREGS register’s EXT_ROMCS0 bit and the DBUS32 pin. 
When the EXT_ROMCS0 bit is 0 and the DBUS32 pin = 1: High impedance 
If a combination other than above: High level 

5. Depends on the status of the BCUCNTREGS registers EXT_ROMCS1 bit and the DBCS22 pin. 
When the EXT_ROMCS1 bit is 0 and DBUS32 = 1: High level 
If a combination other than above: High impedance 

6. Depends on the status of the BCUCNTREGS register’s EXT_ROMCS1 bit and the DBCS32 pin. 
When the EXT_ROMCS1 bit is 0 and DBUS32 = 1: High impedance 
If a combination other than above: High level 


Remark 0: Low level, 1: High level, Hi-Z: High impedance, Hold: Maintains the status of the preceding Fullspeed 
mode 
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Pin Name When Reset by In Hibernate When Reset by In Suspend 


Mode or During 
HALTimer 
Shutdown 


DATA(31:16)/GPIO(31:16) 
DCD#/GPIO15 
DCTS#/GPIO35 
DDIN/GPIO34 
DDOUT/DBUS32/GP1032 


DEVSEL# 
DQM(3:0) 


DRTS#/MIPS16EN/GPIO33 


DSR# 


DTR#/CLKSELO 
FIRCLK/TRCCLK 


FIRDIN#/SEL/TRCDATA2 


FRAME# 


Notes 1. 


Remark 


18 


When the DBUS32 bit is 1: Low level 
When the DBUS32 bit is 0: High impedance 
Maintain the previous status. 


PD30122 


(2/4) 
During Bus Hold 


N 


For the pin status during the bus hold period, however, refer to the During Bus Hold column. 


When the DBUS22 bit is 1: High impedance 

When the DBUS32 bit is 0: Maintains the previous status 

Depends on the status of the GIUPODATEN register’s PIOEN35 bit. 

When the PIOEN35 bit is 0: High impedance 

When the PIOEN35 bit is 1: Maintains the status of the preceding Fullspeed mode 
Depends on the status of the GIUPODATEN registers PIOEN34 bit. 

When the PIOEN34 bit is 0: High impedance 

When the PIOEN34 bit is 1: Maintains the status of the preceding Fullspeed mode 
Depends on the status of the GIUPODATEN register’s PIOEN32 bit. 

When the PIOEN32 bit is 0: High level 

When the PIOEN32 bit is 1: Maintains the status of the preceding Fullspeed mode 
Normal operation 

Depends on the status of the GIUUPODATEN registers PIOEN33 bit. 

When the PIOENS3 bit is 0: High level 

When the PIOEN33 bit is 1: Maintains the status of the preceding Fullspeed mode 
Pin status when NWIREEN = 0; the pin status is undefined when NWIREEN = 1. 


0: Low level, 1: High level, Hi-Z: High impedance, Hold: Maintains the status of the preceding Fullspeed 


mode 
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(3/4) 


Pin Name When Reset by In Hibernate When Reset by In Suspend During Bus Hold 


GNT(2:0)# 
GPIO(5:0) 


GPIO6/SYSDIR 


GP1O(13:7) 
IOCS(1:0)# 
IORDY 


RTC Mode or During RSTSW Mode 
HALTimer 
Shutdown 


IRDY# 
JTCK 


JTDO 
JTMS 
JTRST# 
LEDOUT# 
LOCK# 
MPOWER 
A 
PCLK 
PERR# 
POWER 
POWERON 
RAS 

RD# 


U 
a 


Notes 1. 


Remark 


a ca 


- Z 


{ 


a ae a a | 

a 

a 

er ee ee ee ee ee ee ee 

Poo Note 
pez zt Note 

Depends on the setting of the BCUCNTREGS registers SYSDIR_EN bit 

When the SYSDIR_EN bit is 1: Low level 


When the SYSDIR_EN bit is 0: High impedance 
Maintains the previous status. 


| 
1 1 


For the pin status during the bus hold period, however, refer to the During Bus Hold column. 
Depends on the setting of the BCUCNTREGS register’s SYSDIR_EN bit 

When the SYSDIR_EN bit is 1: High impedance 

When the SYSDIR_EN bit is 0: Maintains the previous status 

Pin status when NWIREEN = 0; the pin status is undefined when NWIREEN = 1. 

Normal operation 

Undefined. Drive either a low or high level. 


0: Low level, 1: High level, Hi-Z: High impedance, Hold: Maintains the status of the preceding Fullspeed 
mode 
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Pin Name When Reset by In Hibernate When Reset by In Suspend During Bus Hold 


REQ(2:0)# 


ROMCS(1:0)# 


RST# 
RSTSW# 
RTCRST# 


Mode or During 
HALTimer 
Shutdown 


= 
2 | = 
N 


RTS#/CLKSEL1 


Bs) 
<< 
iw) 


SCLK 
SECLK 
SERR# 
SIN 
SOUT 
SPOWER 
STOP# 
SWR# 


= 
N 


TRCDATA3/HLDRQ# 
TRCEND/NWIREEN/HLDAK# 


Maintains the previous status. 

Outputs clock. 

Maintains the previous status. 

For the pin status during the bus hold period, however, refer to the During Bus Hold column. 
Normal operation 

Depends on the setting of the BCUCNTREG1 register’s HLDEN bit. 

When the HLDEN bit is 1: Normal operation as HLDAK# pin 

When the HLDEN bit is 0: High impedance 


TRDY# 
TxD/CLKSEL2 
WR# 
Notes 1. 
2. 
3. 
4. 
5. 
Remark 
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0: Low level, 1: High level, Hi-Z: High impedance, Hold: Maintains the status of the preceding Fullspeed 
mode 
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1.3 Pin Handling and I/O Circuit Types 
(1/2) 


Pin Name Pin Handling Recommended Connection of Unused Drive I/O Circuit 
Pins Capability Type 


ee eee 
En 
fsarimncarme | Sid SSSCSCSCSCSC—~irSS Sid CT 
Ec YS 0 
CAS 

ieeaie i eee | 
Ce nT 
feuour | tatoo 
fauxnun [Pata | Comecttovenvaaresatr | - | a 
Ce en 1 
Cn nT 
CE nT 
a eS 
eee ee eo 
Foatasiseyeriowiiy |__| GomecttoVonorGNDvaaresitor | taopr | a _| 
FE nn 
foctswapioes |_| Comectto Vener GND waa restr | 
Foowapioss +t *( meat to Vn or GND va aresitor | - +a 
foooummeussaanox [rurppucom | | | 
foevsew ————SSS*d Pu ——=~S*d Comodo Vesna ~——SC*iS 
foams) SCiS~*dC | 
Fonrsimsreenrioss |Pulusiuldom | ——~—S—SCSC~C~S~—~iSS Sd 
EE eS 
EE 
Frncucrmccux | —S—*domettoVenvaaresnter «t= 
[rnonwsevrecoaTaa | _[ComastoviowrGnd veer | | a | 
Ee a 
FE a 

fapio@o ———S*dtSSCSCS~*d Comet to Vener GND nares | +8 
fee ee ee red 
Co 
Co 
farina) «dt SSC SS~*d Comet to Vener GND nares | | 8 | 
foci id idteavenen | TY 
5 eS 
FmowacoaTas | = | comecttovonornDviaaresitor | - | a _| 


Notes 1. The drive capability of ADD(4:1) is 120 pF and that of the other signals is 40 pF. 
2. Pull-up processing is recommended for expansion to the next model. 


bE Pbb bbb bpp 


; 


phpbb ppb 


, 


Remarks 1. External handling is not required for the pins with no special directions in the Pin Handling column (-). 
2. For the pins with no special directions in the Recommended Connection of Unused Pins column, 
follow the directions in Pin Handling column. 
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(2/2) 
Pin Name Pin Handling Recommended Connection of Unused Drive I/O Circuit 
Pins Capability Type 


fmcourarmcoarme | _-_|isenon SiS dT 
nove Cd ——id cette «|S 
Ea (a 
[srommoocr [| __- _|Gumectov «(| +t a 
a 
[sms [wow _|cumectovs ——=—«| —- —*dt 
EC 
OT 
(ee Ce ee 
EE 
yO 
a 
Ea Ce ea 
Ee 


ao a —— 
[rowosiiow Si SCid a 
a 
ES a 
En a 
Ec a 
EO 
sax Sd 
Ea 
EC a 
nO eS 
Ea 
ES a 
ferme ——SSSCdwe —=C—id caveman |= 
ewe eee eI aa 
FracoaTnarionay | -|issewen—SSCSC~C~“ti id 
Frcenornecwoare [parson ff 
EC ee 
Ea 
a 


Note Pull-up processing is recommended for expansion to the next model. 


>| >| > 


PPP lr rl rl rl orl rl rl >] rl] r>l[ >| >] > 


Remarks 1. External handling is not required for the pins with no special directions in the Pin Handling column (-). 
2. For the pins with no special directions in the Recommended Connection of Unused Pins column, 
follow the directions in Pin Handling column. 
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1.4 Pin I/O Circuits 


IN/OUT 
IN/OUT 


Output 


Open drain 
Output 
disable 


disable 


Input 
enable 
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2. ELECTRICAL SPECIFICATIONS 


Absolute Maximum Ratings (Ta = 25°C) 


Supply voltage 1.8 V (VooP, VooPD, Vop1) —0.5 to +2.5 
3.3 V (CVpp, Vop3) —0.5 to +4.0 


Input voltage Vi Vops = 3.7 V —0.5 to +4.0 ea 
Vops < 3.7 V —0.5 to Vops + 0.3 ea 


Cautions 1. Do not short-circuit two or more output pins simultaneously. 

2. Product quality may suffer if the absolute maximum rating is exceeded even momentarily for 
any parameter. That is, the absolute maximum ratings are rated values at which the product 
is on the verge of suffering physical damage, and therefore the product must be used under 
conditions that ensure that the absolute maximum ratings are not exceeded. 

The specifications and conditions shown in DC Characteristics and AC Characteristics are 
the ranges for normal operation and quality assurance of the product. 

3. Vi can be —1.5 V if the input pulse is less than 10 ns. 
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Operating Conditions 


(1) 150 MHz model 


fnioniorpwaiwe =f mT SCSC*~—~S | ws |e 


Notes 1. This is a voltage at which oscillation is always started after power application, and is applied to 
oscillators of 32.768 kHz and 18.432 MHz. 
2. This is a voltage at which oscillation can be guaranteed if the voltage is lowered from the normal 


operation level, and is applied to an oscillator of 32.768 kHz. 
3. This is a voltage at which oscillation can be guaranteed if the voltage is lowered from the normal 
operation level, and is applied to an oscillator of 18.432 MHz. 


(2) 180 MHz model 


fminonpeawe [me | SSCS = | |e | 
Ossian stnvouge=™ [vee | ——SSSC—C—~—CSCSSCid a 
osctain storage [ vw | SSCS ida 
osctain storage [ vw | SSS. a 


Notes 1. This is a voltage at which oscillation is always started after power application, and is applied to 
oscillators of 32.768 kHz and 18.432 MHz. 
2. This is a voltage at which oscillation can be guaranteed if the voltage is lowered from the normal 


operation level, and is applied to an oscillator of 32.768 kHz. 
3. This is a voltage at which oscillation can be guaranteed if the voltage is lowered from the normal 
operation level, and is applied to an oscillator of 18.432 MHz. 


Capacitance (Ta = 25°C, Vpp = 0 V) 


/O capacitance Unmeasured pins returned to 0 V. | | to | opr 
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DC Characteristics 


(1) 150 MHz model (Ta = —40 to +85°C, Vop2 = 1.8 to 2.0 V, Vos = 3.0 to 3.6 V) (1/2) 


[—_Faamar | Symtsi] __cwanon [| wn WR [ wax [ Ow | 
[eapavonoe.ngn | Vow [wacema idee | YS 
foapvtage iow | Var [weama —SCdSSCdSSCid a 
[oucnouvotice nom | vm | ——SSSS—~*d a | ica 
emer a ee 
Treas Wm | SSCSC*YSC Ci 


<|/<|!</< 


“|< 


< 


Input leakage current Vops = 3.6 V, Vi = Vops, 0 V a aa 


Output leakage current Vops = 3.6 V, Vi = Vops, 0 V 


“|| 


pls 


Notes 1. Applies to FIRCLK/TRCCLK pin. 

2. Precision tests have not been performed. Only guaranteed as design characteristics. 

3. Except RTCX1, CLKX1, FIRCLK/TRCCLK, POWER, RSTSW#, RTCRST#, DCD#/GPIO15, GPIO(13:0), 
and BATTINH/BATTINT# pins. 

4. Applies to POWER, RSTSW#, DCD#/GPIO15, GPIO(13:0), and BATTINH/BATTINT# pins. 

5. Hysteresis voltage: Difference between the minimum voltage at which the high level of a Schmitt input 
signal is not recognized when the signal goes from low to high and the maximum voltage at which the 
low level is not recognized when the signal goes from high to low. 
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(2/2) 


Insinty non ++ | seo | ma 
Inainpnimain =i Si; |e 


In Hibernate mode, Vpnz = 0.0 V, LA 

when LED unit is off. Lh ees 
Insenaynewe ——SS«YSSC*dt ts | ws | om 
insupensnowe ————«t—~«dtas | os | ma 
niente nod wrentzoumnwon| | so | sso | om _| 


Notes 1. Unless otherwise specified, these are reference values at Ta = 25°C, Vpp2 = 1.9 V, Vops = 3.3 V. 
2. Total current flowing to the VopP, VopPD, and Vop1 pins. 
3. Total current flowing to the CVpp and Vpp3 pins. 


Remarks 1. In the Fullspeed mode, the maximum values of lpp1 and Ipps are not generated at the same time. 


2. A current over the TYP. value may flow depending on the usage conditions, so consider the MAX. 
value of the supply current when designing the power supplies. 
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(2) 180 MHz model (Ta = -10 to +70°C, Voz = 1.9 to 2.0 V, Vpps = 3.0 to 3.6 V) 
(1/2) 


[oapavoe.nin | vow [wnama idem | |S 
foupvonge.ion | var [meama ———i«?SSidY Sid? | 
[oecknpuvotace no [vw | SSCS~*d Cmca 

Risewaoroe™ [ts | feavm |v 
freavooe naw if Wm | SCSC*dSCa0 idm 


<|}<|!</< 


Input leakage current Vops = 3.6 V, Vi = Vops, 0 V 


Output leakage current Vops = 3.6 V, Vi = Vops, 0 V 


<i< 


pls 


Notes 1. Applies to FIRCLK/TRCCLK pin. 

2. Precision tests have not been performed. Only guaranteed as design characteristics. 

3. Except RTCX1, CLKX1, FIRCLK/TRCCLK, POWER, RSTSW#, RTCRST#, DCD#/GPIO15, GPIO(13:0), 
and BATTINH/BATTINT# pins. 

4. Applies to POWER, RSTSW#, DCD#/GPI015, GPIO(13:0), and BATTINH/BATTINT# pins. 

5. Hysteresis voltage: Difference between the minimum voltage at which the high level of a Schmitt input 
signal is not recognized when the signal goes from low to high and the maximum voltage at which the 
low level is not recognized when the signal goes from high to low. 
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(2/2) 


In Suspend mode 10 


In Hibernate mode, Vpv2 = 0.0 V, 
when LED unit is off. 


Note 3 


Ipps In Fullspeed mode 


In Hibernate mode, when LED unit is ewe see 


Notes 1. Unless otherwise specified, these are reference values at Ta = 25°C, Vpp2 = 1.95 V, Vops = 3.3 V. 


2. Total current flowing to the VopP, VopPD, and Vop1 pins. 
3. Total current flowing to the CVpp, and Vpp3 pins. 


Remarks 1. In the Fullspeed mode, the maximum values of lpp1 and Ipps are not generated at the same time. 


2. A current over the TYP. value may flow depending on the usage conditions, so consider the MAX. 
value of the supply current when designing the power supplies. 
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Data Retention Characteristics (Ta = 25°C) 


Data retention input voltage, high RTCRST# pins | 0.9Vo0 | = | ov | 


Note The data retention voltage is the voltage at which the operation of the ElapsedTime counter and the data 
retention of the registers of the following peripheral units are guaranteed, and is not applied to the internal 
data of the CPU core. 


BCU: BCUCNTREG3 
PMU: PMUCNTREG(15:8), PMUCNT2REG, PMUWAITREG, PMUTCLKDIVREG, PMUINTRCLKDIVREG 


RTC: ETIMELREG, ETIMEMREG, ETIMEHREG, ECMPLREG, ECMPMREG, ECMPHREG, 
RTCLILREG, RTCLIHREG, RTCLICNTLREG, RTCLICNTHREG, RTCL2LREG, RTCL2HREG, 
RTCL2CNTLREG, RTCL2CNTHREG, RTCINTREG(2:0) 

GIU: GIUPODATL, GIUPODATEN 

LED: LEDHTSREG, LEDLTSREG, LEDCNTREG 
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AC Characteristics (Ta = —40 to +85°C) 
AC test input waveform 


(a) DATA(15:0), DATA(31:16)/GPIO(31:16), IORDY, RxD, CTS#, DSR#, TxD/CLKSEL2, FIRCLK/TRCCLK, 
RTS#/CLKSEL1, DTR#/CLKSELO, IRDIN/TRCDATA1, FIRDIN#/SEL/TRCDATA2, DDIN/GPIO34, DCTS#/ 
GPI035, DDOUT/DBUS32/GPI032, AD(31:0), CBE(3:0), DEVSEL#, FRAME#, REQ(2:0)#, IRDY#, LOCK#, 
PAR, PERR#, SERR#, STOP#, TRDY#, CLKRUN, DRTS#/MIPS16EN/GPIO33, SIN, TRCDATA3/HLDRQ# 


2.0V 2.0 V 


i Measurement points <n 
0.3 V 0.3V 


(b) BATTINH/BATTINT#, DCD#/GPIO15, GPIO(13:7), SYSDIR/GPIO6, GPIO(5:0), POWER, RSTSW#, RTCRST# 


0.75Vpp 


oS Measurement points ee 
0.2V 


0.5Vpp <«——— Measurement points ———»  0.5Vop 
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Load conditions 


(a) SCLK, ADD(24:10)""°, ADD(4:1), CKE(1:0), DQM(3:0), ROMCS(1:0)#, CS(3:2)#/ROMCS(3:2)#, CS(1:0)#, 
DATA(31:16)/GPIO(31:16), DATA(15:0), RAS’, CAS", SWR#** 


SCLK, ADD(24:10)%, ADD(4:1), CKE(1:0), DQM(3:0), 
ROMCS(1:0)#, CS(3:2)#/ROMCS(3:2)#, CS(1:0)#, 
DATA(31:16)/GPIO(31:16), DATA(15:0), RASN%*, CASN*, 
SwR#nete 


Ci= 120 pF 


Note The ADD(24:10), RAS, CAS, and SWR# pins are low-drive-capacity pins. These pins are 
measurement using 120 pF, but designing with an external load of 40 pF or lower is recommended. 


(b) ADD(9:5), SPOWER, IOCS(1:0)#, RD#, WR#, MPOWER, POWERON, TxD/CLKSEL2, RTS#/CLKSEL1, 
DTR#/CLKSELO, FIRDIN#/SEL/TRCDATA2, IRDOUT#/TRCDATA0, DDOUT/DBUS32/GPIO32, DDIN/GPIO34, 
DCTS#/GPIO35, GPIO(13:0), LEDOUT#, CLKOUT, AD(31:0), CBE(3:0), DEVSEL#, FRAME#, GNT(2:0)#, 
IRDY#, LOCK#, PAR, PERR#, SERR#, TRDY#, STOP#, PCLK, CLKRUN, RST#, DRTS#/MIPS16EN/GPIO33, 
SECLK, SOUT, TRCEND/NWIREEN/HLDAK# 


ADD(9:5), SPOWER, IOCS(1:0)#, RD#, WR#, MPOWER, 
POWERON, TxD/CLKSEL2, RTS#/CLKSEL1, DTR#/CLKSELO, 
FIRDIN#/SEL/TRCDATA2, IRDOUT#/TRCDATAO, 
DDOUT/DBUS32/GPIO32, DDIN/GPIO34, DCTS#/GPIO35, 
GPIO(13:0), LEDOUT#, CLKOUT, AD(31:0), CBE(3:0), 


DEVSEL#, FRAME#, GNT(2:0)#, IRDY#, LOCK#, PAR, 
PERR#, SERR#, TRDY#, STOP#, PCLK, CLKRUN, RST#, 
DRTS#/MIPS16EN/GPIO33, SECLK, SOUT, 
TRCEND/NWIREEN/HLDAK# 
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(1) Clock parameter 


FIRCLK clock frequency"**' In FIR 4 Mbps 47.99520 48.00480 


nF 1150/0576 Mops | 4799600 18.00076 


CPU core operating frequency fecyc CLKSEL(2:0) = 111%*** 


CLKSEL(2:0) = 110%*° 
CLKSEL(2:0) = 101% 


fansevennrco | [vous | |e 
feuscag=on—~| —*d;eo | 
feucseiag=o —+| | moa |_| we | 
feucseeo=aon—~| +) a | i 
feucser@o=aoo | | ms | | wm | 


Remark 


. Applies to the FIRCLK pin. 


Applies to the SCLK pin. 

Precision tests have not been performed. Only guaranteed as design characteristics. 

Do not set CLKSEL(2:0) = 111. 

The settings CLKSEL(2:0) = 110 and 101 are only guaranteed for the 180 MHz model. Do not apply 
these settings to the 150 MHz model. 


CLKSEL(2:0): Value set to the TxD/CLKSEL2, RTS#/CLKSEL1, and DTR#/CLKSELO pins after reset. 


SCLK 
(output) 
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(2) Reset parameter 


Reset input low-level width RTCRST# pin | 305 | | us| 


RTCRST# 
(input) 


Remark For the RTCRST# characteristics at power application, refer to Vr4122 User’s Manual. 


(3) Initialization parameter 


ee ee ee 
Data sampling time 61.04 
(from eo T) 


Output delay time (from RTCRST# | Output delay time (from RTCRST# 1) | too | 61.04 | e104 | | us| 


RTC 
(internal clock) 


RTCRST# 
(input) 


TxD/CLKSEL2, 
RTS#/CLKSEL1, 
DTR#/CLKSELO, 
DDOUT/DBUS32/GPI032, 
DRTS#/MIPS16EN/GPIO33 Sampling 
(VO) 


Remark Set the input data level by using a pull-up or pull-down resistor with high resistance. 
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(4) GPIO interface parameter (1/2) 


Oe Cr 
Ce 
[oapniewiwon [wm [wows SSSCSC~—CSi Sw | 


Notes 1. The N value is set using the IDIV(1:0) bits of the PMUINTRCLKDIVREG register. 


2. Applies to the GPIO(5:0), SYSDIR/GPIO6, GPIO(13:7), DCD#/GP1015, and DATA(31:16)/GPIO(31:16) 
pins. 

3. Applies to the GPIO(5:0), SYSDIR/GPIO6, GPIO(13:7), and DCD#/GPIO15 pins. 

4. Applies to the DATA(31:16)/GPIO(31:16) pins. 

5. Applies to the GPIO(5:0), SYSDIR/GPIO6, GPIO(13:7), DCD#/GPIO15, DATA(31:16)/GPIO(31:16), 
DDOUT/DBUS32/GPI032, DRTS#/MIPS16EN/GPIO33, DDIN/GPIO34, DCTS#/GPIO35 pins. 


Caution These parameters apply when the SYSDIR/GPIO6, DATA(31:16)/GPIO(31:16), DDOUT/DBUS32/GPIO32, 
DRTS#/MIPS16EN/GPIO33, DDIN/GPIO34, or DCTS#/GPIO35 pin is used as a GPIO signal. 
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(4) GPIO interface parameter (2/2) 


(a) Input level width 


| —________— tinp1Note, —_________, 


Note GPIO(5:0), SYSDIR/GPIO6, GPIO(13:7), DATA(31:16)/GPIO(31:16) pins 


(b) GPIO input rise/fall time 


tapinei Note 1 tapinai Netet 
taPinr2 Note 2 taPInRe2 Note? 


Notes 1. GPIO(5:0), SYSDIR/GPIO6, GPIO(13:7) pins 
2. DATA(31:16)/GPIO(31:16) pins 


(c) Output level width 


jee toutpNote ds 


Note GPIO(5:0), SYSDIR/GPIO6, GPIO(13:7), DATA(31:16)/GPIO(31:16), DDOUT/DBUS32/GP1022, 
DRTS#/MIPS16EN/GPIO33, DDIN/GPIO34, DCTS#/GPIO35 pins 
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(5) Normal ROM parameter (1/2) 


Parameter 


Note 


Data access time (from address) 


Data access time (from ROMCS(3:0)# J)" 


Data access time (from RD# 1 pte | ft y-zof ns 
Ea ee ee ee 


Data input hold time 


Note The value of N is set by using the rom2_wait(3:0) bits of the ROMSPEEDREG register. 
The value of T is set by using the CLKSEL(2:0) signals (TxD/CLKSEL2, RTS#/CLKSEL1, and 
DTR#/CLKSELO pins) and the VTDIV(2:0) bits of the PMUTCLKDIVREG register. 


a a 
SC CO 


001 010 011 100 101 110 111 
cue | “| desetiya|ousnral entry sfc olencntva, 
Pom | mw | we | mw | vv | vou | mu | vey | mv 
[orn | toe [es | are | mma | ru 
[or [ nw | vou | aru | ee | esa | wow | vey | rou 
[00 [eer [a | oo | ee | me | mn 
[on | ao | rou | vss | mea | aso | pw | vm | rou 
Sa OO 
[oor [ swe | rou | es | moa | rou | mw | vw | rou 
[00 [see [refs | ee [mu || mre 
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(5) Normal ROM parameter (2/2) 


ADD(24:1) 
(output) 


ROMCS(3:0)# 
(output) 


RD# 
(output) 


ie Invalid \. ----4 Invalid 


Remark The broken lines indicate high impedance. 
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(6) Page ROM parameter (1/2) 


Data access time (from ROMCS(3:0)# J)" a a Sa ee ee 
Dataacesstme tomaon ym fm | ia] 
Ea 
ee a ee 


Note The value of N is set by using the rom2_wait(3:0) bits of the ROMSPEEDREG register. 
The value of M is set by using the rom4_wait(1:0) bits of the ROMSPEEDREG register. 
The value of T is set by using the CLKSEL(2:0) signals (TxD/CLKSEL2, RTS#/CLKSEL1, and 
DTR#/CLKSELO pins) and the VTDIV bit of the PMUTCLKDIVREG register. 


Conaway | N [owen | N ] [oma] 
we eed 
a 
ere fod 
a 


001 010 011 100 101 110 111 
cua | | desetiya|ousnra| entry sftp olen, 
[oe [ rw [ rou | amu | too | aes | ore | moa | rou 
Se OO 
[roo [we | rou | au | vo | mee | wee | vm | rou 
SS OO 
[oo | 0 | rou | we | mo | mou | aw | vm | rou 
Se 
[ooo [see [rou | ass | ea | rou | mw | vm | rou 
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(6) Page ROM parameter (2/2) 


ADD(24:1) 
(output) 


ROMCS(3:0)# 
(output) 


RD# 
(output) 


DATA . ( . 
(I/O) Invalid Invalid 


Remark The broken lines indicate high impedance. 
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(7) Flash memory mode write parameter 


a 
cies sap tne own) | wm | 
raise soup ne (oRONGSEORD [we | —S—S—S—S | 
FOwcsoRsewpine towne) [wm | ———SS—S—~dY— CO | 
Wevionioniwon wm | SSCSC~—~—“—si Pd 
rowcson maine tonwae) [wm | ——SSS—S—~id—CO | | 
aise ine Gomweet) [we | —SsS—~—~—~—S | 
weenigniewwan Sift | SSCSC*~—~—‘iS | Sd 
raise supine towne if wm | —SsSs—~—~—~—S—s wd 
Eee a 
a 


ADD(24:1) 
(output) 


ROMCS(3:0)# 
(output) 


WR# 
(output) 


DATA 


(VO) Invalid 
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(8) Flash memory mode read parameter 


Pan oapuayine remedies [we | —S——S—id i | 
Daa osou day tne rem noMcs@ay [wo | —S~sC w|i 
raise supine (oRONESGORD) [we | ——S—S—Ss PS 
Pata ospudiaytneremaoes [wm | Ss] Sd | 
raise supine (oro if wm | SSC~=~“—~—~iC SYS 
FONcsoRmsine teommor) [we | ——S—S Sw | 
raiessroine fomrorT) if wm | SSCSC~=~—~—“—*~sC Cd 
rorigneiway Sit wm | SSC~—~— | 
Daaiowsmpine ——SCSsC~=~‘ir i! S| SSCSC~<“~*~—~s CYS 
Paarouroaime Sd | SSCSC~—S fs | 
rowcseonsewpinewRon) [we | SS 


ADD(24:1) 
(output) 
taHax 


ROMCS(3:0)# 
(output) 


RD# 
(output) 


ie) Invalid =} (invalid 


Remark The broken lines indicate high impedance. 
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(9) W/O (LCD) interface parameter (1/2) 


Address hold time (from command | Address hold time (from command signal 1)"*""? | | Address hold time (from command signal 1)"*""? | nee TxN- | TxN-15 | 


eee 


IORDY |ORDY sampling starttime“*? start |ORDY sampling starttime“*? | tan | TxL- | Txb-18 | 


Command signal delay time from IORDY T"°"**? He TxM-15 |Tx — +2)+ i 


Data output setup time (to command signal T)****"? | tower fo Tx(K+L+M-—1)-15 ee 


Notes 1. With the Vr4122, the RD# and WR# signals are called the command signals for the LCD interface. 

2. The values of K, L, M, and N are set by using the ion_1_wait(3:0) bits, ion_2_wait(3:0) bits, 
ion_3_wait(3:0) bits, and ion_5_wait(1:0) bits, respectively, of the IONSPEEDREG register. The value 
of T is set by using the CLKSEL(2:0) bits (TxD/CLKSEL2, RTS#/CLKSEL1, and DTR#/CLKSELO pins) 
and the VTDIV(2:0) bits of the PMUTCLKDIVREG register (n = 0, 1). 


ion_1_wait(3:0) K L M 
ion_2_wait(3:0) (ion_1_wait(3:0)) (ion_2_wait(3:0)) (ion_3_wait(3:0)) 
ion_3_wait(3:0) 


Remark n= 0, 1 
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(9) W/O (LCD) interface parameter (2/2) 


010 011 100 101 110 
(Divided by 2)| (Divided by 3)} (Divided by 4)| (Divided by 5)} (Divided by 6) 


ADD(24:1) 
(output) 


DQM(3:0) 
(output) 


lIOCSO#, 
lOCS1# 
(output) 


RD#/WR# 
(output) 


IORDY 
(input) 


DATA 


Invalid 
(output) 


tos 


eat Invalid \- Cr} + Invalid 


Remark The broken lines indicate high impedance. 
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(10) Bus hold parameter (1/3) 


HLDRQ# input pulse width"** In Fullspeed/Standby/Suspend mode | a7t | | ons | 


Data floating delay time In Fullspeed/Standby/Suspend mode Foo || ons 
Data valid delay time In Fullspeed/Standby/Suspend mode Foo [| fons | 


Note When the Vr4122 receives an input signal of less than 271 ns, the bus hold operation may malfunction. 
Change the signal input to the HLDRQ# pin to one with a pulse width of 271 ns or more. 


(a) Starting bus hold 


CLKX1 
(input) 

HLDRQ# Sra 
(input) 


HLDAK# 


(output) 


torr ——| 


Note 


Applies to the following pins. 

e ADD(24:1), DATA(15:0), CKE(1:0), DQM(3:0), CS(1:0)#, RAS, CAS, SCLK, RD#, WR#, and SWR# 
pins 
SYSDIR/GPIO6 pin when the load-reducing buffer direction is controlled by setting the SYSDIR_EN 
bit of the BCUCNTREGS register 
DATA(81:16)/GPIO(31:16) pins in 32-bit data bus mode 
CS(3:2)#/ROMCS(3:2)# pins when using the expansion memory space as SDRAM by setting the 
EXT_ROMCS(1:0) bits of the BCUCNTREGS register in the 32-bit data bus mode 


Remark The broken lines indicate high impedance. 
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(10) Bus hold parameter (2/3) 


(b) Releasing bus hold (HLDRQ#) 


CLKX1 
(input) 

HLDRQ# / i 
(input) Sampling 


HLDAK# 
(output) 


Applies to the following pins. 

e ADD(24:1), DATA(15:0), CKE(1:0), DQM(3:0), CS(1:0)#, RAS, CAS, SCLK, RD#, WR#, and SWR# 
pins 
SYSDIR/GPIO6 pin when the load-reducing buffer direction is controlled by setting the SYSDIR_EN 
bit of the BCUCNTREGS register 
DATA(81:16)/GPIO(31:16) pins in 32-bit data bus mode 
CS(3:2)#/ROMCS(3:2)# pins when using the expansion memory space as SDRAM by setting the 
EXT_ROMCS(1:0) bits of the BCUCNTREGS register in the 32-bit data bus mode 


Remark The broken lines indicate high impedance. 
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(10) Bus hold parameter (3/3) 


(c) Releasing bus hold (RSTSW#) 


RTCX1 

(input) 

(input) 
RSTSW# Sampling 
(input) 1 


HLDRQ# 
(input) 


HLDAK# 
(output) 


Applies to the following pins. 
ADD(24:1), DATA(15:0), CKE(1:0), DQM(3:0), CS(1:0)#, RAS, CAS, SCLK, RD#, WR#, and SWR# 
pins 
SYSDIR/GPIO6 pin when the load-reducing buffer direction is controlled by setting the SYSDIR_EN 
bit of the BCUCNTREGS register 
DATA(81:16)/GPIO(31:16) pins in 32-bit data bus mode 
CS(3:2)#/ROMCS(3:2)# pins when using the expansion memory space as SDRAM by setting the 
EXT_ROMCS(1:0) bits of the BCUCNTREGS register in the 32-bit data bus mode 


Remark The broken lines indicate high impedance. 
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(11) Serial interface parameter (1/2) 


IRDOUT# high-level output pulse width*”* | troour | (3/16) x N-1 (3/16) x N+ 1 


Note N indicates the data transfer rate per bit, which is determined by the divisor of the baud-rate generator that 
is set with the SIUDLL and SIUDLM registers. 


Baud Rate (bps) Divisor N (us) 
(SIUDLM, SIUDLL Resister) 


a 
Sc 
a 
SS 
2 
SS 


Remark Baud rate = (18.432 MHz/16)/(value set in the SIUDLM or SIUDLL register) 
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(11) Serial interface parameter (2/2) 


TxD 
(output) 


IRDOUT# 
(output) 


tIRDOUT: 


tIRDIN 
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(12) Debug serial interface parameter 


Note N indicates the data transfer rate per bit, which is determined by the divisor of the baud rate generator set 
with the DSIUDLL and DSIUDLM registers. 


Baud Rate (bps) Divisor N (us) 
(DSIUDLM, DSIUDLL Registers) 


[600 9a 
Oc 
ead 
a 
cc 
SO 


Remark Baud rate = (18.432 MHz/16)/(value set in the DSIUDLM or DSIUDLL register) 


DDOUT 
(output) 
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(13) SDRAM interface parameter (1/2) 


a CC 
ES 
ES 


osoudayine tonsa) pw | id sd 
sou daytime omscx Sid wm | —S«d Sse Ce 
Ee 
aaiouraaine Si wm | id ee dP Ci 


Note Precision tests have not been performed. Only guaranteed as design characteristics. 
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(13) SDRAM interface parameter (2/2) 


SCLK 
(output) 


CKE(1:0) 
(output) 


Note 1 


ADD(24:10) 
(output) 


RAS 
(output) 


CAS, 
SWR# 
(output) 
DQMNete2 
(output) 


DAT. ‘ANote 3 
(output) 


DATAN?te 3 
(input) 


Notes 1. The pins to which this signal applies differ depending on the state of the DBUS32 pin and the 
EXT_ROMCS(1:0) bits of the BCUCNTREGS register. 
When DBUS32 = 0: CS(1:0)#, DQM(3:2) 
When DBUS32 = 1 and EXT_ROMCS(1:0) = 11: CS(1:0)# 
When DBUS32 = 1 and EXT_ROMCS(1:0) = 10: CS(1:0)#, CS2#/ROMCS2# 
When DBUS32 = 1 and EXT_ROMCS(1:0) = 00: CS(1:0)#, CS(3:2)#/ROMCS(3:2)# 
. The pins to which this signal applies differ depending on the state of the DBUS32 pin. 
When DBUS322 = 0: DQM (1:0) 
When DBUS32 = 1: DQM (3:0) 
. The pins to which this signal applies differ depending on the state of the DBUS32 pin. 
When DBUS32 = 0: DATA(15:0) 
When DBUS32 = 1: DATA(15:0), DATA(31:16)/GPIO(31:16) 


Remark The broken lines indicate high impedance. 
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(14) CSI (clocked serial interface) parameter 


omimgieaney ———SS~SCSC=iSSSC*dSSCS*dSCSS ne | 
secicdoxcoeemne Sid me | Cd | Cd 
secucnabwviwan ie iif Sid 
sector id tw | se ~<a 
ES OO 
seckime ——SSSCS—‘i | «dT Sid Sd 
aNnpwsowpinewseOKH «dp ww | —i| = | | |» | 
aNnpuraisine tense) if =m | |» | | |» | 
SOUT oun day we roms we | | | | » |» | 


SECLK 
(output) 


SIN 
(input) 


SOUT 


( Input data) 
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(15) PCI like bus interface parameter (1/2) 


[raxconge SSC~i ee | Pd 
[rouknigiewian== i wm | Cd mee | de 
Protkiowiewiwen== i om | Cd me | de 


Foupavaisdehyine maui fm | | | = |» | 
ony ne om toingovaia omen | tw [fa | | 
Output floating delay time (from PCLK T)**** | torr | fT ts 
ES 
[ouster Pw | ed 


Notes 1. Applies to the PCLK pin. 
2. The value of P is set by using the SEL_CLK(1:0) bits of the PCICLKSELREG register, and the value of 
T is set by using the CLKSEL(2:0) signals (TxD/CLKSEL2, RTS#/CLKSEL1, DTR#/CLKSELO) and the 
VTDIV(2:0) bits of the PMUTCLKDIVREG register. 


[ow [wee [eeu [as | we | mw | ur 


3. Applies to the AD(31:0), CBE(3:0), DEVSEL#, FRAME#, IRDY#, LOCK#, PAR, PERR#, SERR#, 
STOP#, TRDY#, GNT(2:0)#, and RST# pins. 

4. Applies to the AD(31:0), CBE(3:0), DEVSEL#, FRAME#, IRDY#, LOCK#, PAR, PERR#, SERR#, 
STOP#, and TRDY# pins. 

5. Applies to the AD(31:0), CBE(3:0), DEVSEL#, FRAME#, IRDY#, LOCK#, PAR, PERR#, SERR#, 
STOP#, TRDY#, and REQ(2:0)# pins. 
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(15) PCI like bus interface parameter (2/2) 


PCLK 
(output) 


Note 1 y X 


torr 


Note 2 ' 


Notes 1. Applies to the AD(31:0), CBE(3:0), DEVSEL#, FRAME#, IRDY#, LOCK#, PAR, PERR#, SERR#, 
STOP#, TRDY#, GNT(2:0)#, and RST# pins. 


. Applies to the AD(31:0), CBE(3:0), DEVSEL#, FRAME#, IRDY#, LOCK#, PAR, PERR#, SERR#, 
STOP#, and TRDY# pins. 


. Applies to the AD(31:0), CBE(3:0), DEVSEL#, FRAME#, IRDY#, LOCK#, PAR, PERR#, SERR#, 
STOP#, TRDY#, and REQ(2:0)# pins. 


Remark The broken lines indicate high impedance. 


Load Coefficient (Delay Time per Load Capacitance) 


= 


Caution Precision tests have not been performed. Only guaranteed as design characteristics. 
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3. PACKAGE DRAWING 


224-PIN PLASTIC FBGA (16x16) 


y 
D 
= 
o) 
w 


o00000000 
o00000000 
o00000000 
Oo00000000 


o00000000 
o00000000 
o00000000 
Oo00000000 


Fa a ree cree cee Cees Cee Cee Cee 


Index mark P 
Q 
WISIA 
Ja 
Y1 I 
: // 4 
(7 1 
S L 
A t——4 
O| K |S HE —G 
oM @|S/A B 
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OoO00000000 
o00000000 
o00000000 
eo00000000 


VUTRPNMLK 


=]=NWRUOONDWOO-]-NWAHOIOD NO 


(om oeokeKowokeouellexe) 
(om oekeoweokeoxeolloxe) 


JHGFEDCBA 


ITEM MILLIMETERS 
16.00+0.10 
15.4 
15.4 
16.00+40.10 
1.20 
0.8 (T.P.) 
0.35+0.1 
0.36 
0.96 
1.3140.15 
0.10 


+0.05 
$0.50°6°76 


0.08 

C1.0 

RO.3 

25° 

0.20 

0.20 
$224S1-80-3C-2 


<|/S/DlO;VlIF) - |Alcl—-| TiO; ansm\vs/o\;o\> 
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4. RECOMMENDED SOLDERING CONDITIONS 


The uPD30122 should be soldered and mounted under the following recommended conditions. 

For details of the recommended soldering conditions, refer to the document Semiconductor Device Mounting 
Technology Manual (C10535E). 

For soldering methods and conditions other than those recommended below, contact an NEC sales 
representative. 


Table 4-1. Surface Mounting Type Soldering Conditions 


uPD30122F1-150-GA1: 224-pin plastic FBGA (16 x 16) 
uPD30122F1-180-GA1: 224-pin plastic FBGA (16 x 16) 


Soldering Soldering Conditions Recommended 
Method Condition Symbol 


Infrared reflow Package peak temperature: 230°C, Time: 30 seconds max. (at 210°C or IR30-103-2 


Note ( 


higher), Count: 2 times max., Exposure limit: 3 days 
125°C for 10 to 72 hours.) 


after that, prebake at 


Package peak temperature: 215°C, Time: 25 to 40 seconds (at 200°C or VP15-103-2 
higher), Count: 2 times max. , Exposure limit: 3 days" (after that, prebake at 
125°C for 10 to 72 hours.) 


Partial heating Pin temperature: 300°C max., Time: 3 seconds max. (per pin row) iS ——— se = 


Note After opening the dry pack, store it at 25°C or less and 65%RH or less for the allowable storage period. 


Caution Do not use different soldering methods together (except for partial heating). 
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NOTES FOR CMOS DEVICES 


@ PRECAUTION AGAINST ESD FOR SEMICONDUCTORS 

Note: 

Strong electric field, when exposed to a MOS device, can cause destruction of the gate oxide and 
ultimately degrade the device operation. Steps must be taken to stop generation of static electricity 
as much as possible, and quickly dissipate it once, when it has occurred. Environmental control 
must be adequate. When it is dry, humidifier should be used. It is recommended to avoid using 
insulators that easily build static electricity. Semiconductor devices must be stored and transported 
in an anti-static container, static shielding bag or conductive material. All test and measurement 
tools including work bench and floor should be grounded. The operator should be grounded using 
wrist strap. Semiconductor devices must not be touched with bare hands. Similar precautions need 
to be taken for PW boards with semiconductor devices on it. 


HANDLING OF UNUSED INPUT PINS FOR CMOS 

Note: 

No connection for CMOS device inputs can be cause of malfunction. If no connection is provided 
to the input pins, itis possible that an internal input level may be generated due to noise, etc., hence 
causing malfunction. CMOS devices behave differently than Bipolar or NMOS devices. Input levels 
of CMOS devices must be fixed high or low by using a pull-up or pull-down circuitry. Each unused 
pin should be connected to Vpop or GND with a resistor, if it is considered to have a possibility of 
being an output pin. All handling related to the unused pins must be judged device by device and 
related specifications governing the devices. 


STATUS BEFORE INITIALIZATION OF MOS DEVICES 

Note: 

Power-on does not necessarily define initial status of MOS device. Production process of MOS 
does not define the initial operation status of the device. Immediately after the power source is 


turned ON, the devices with reset function have not yet been initialized. Hence, power-on does 


not guarantee out-pin levels, I/O settings or contents of registers. Device is not initialized until the 
reset signal is received. Reset operation must be executed immediately after power-on for devices 
having reset function. 


Related documents Vrc4173 User’s Manual (U14579E) 
pPD31173 (Vrc4173) Data Sheet (U15338E) 


Reference document Electrical Characteristics for Microcomputer (U15170J)"" 


Note This document number is that of the Japanese version. 


The documents indicated in this publication may include preliminary versions. However, preliminary versions are 
not marked as such. 


Vr4100 Series, Vr4120, VR4122, Vrc4173, and Vr Series are trademarks of NEC Corporation. 
MIPS is a registered trademark of MIPS Technologies, Inc. in the United States. 
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Regional Information 


Some information contained in this document may vary from country to country. Before using any NEC 


product in your application, please contact the NEC office in your country to obtain a list of authorized 


representatives and distributors. They will verify: 
¢ Device availability 

e Ordering information 

¢ Product release schedule 


¢ Availability of related technical literature 


¢ Development environment specifications (for example, specifications for third-party tools and 
components, host computers, power plugs, AC supply voltages, and so forth) 


e Network requirements 


In addition, trademarks, registered trademarks, export restrictions, and other legal issues may also vary 


from country to country. 


NEC Electronics Inc. (U.S.) ¢ Filiale Italiana 
Santa Clara, California Milano, Italy 
Tel: 408-588-6000 Tel: 02-66 75 41 
800-366-9782 Fax: 02-66 75 42 99 
Fax: 408-588-6130 
800-729-9288 ¢ Branch The Netherlands 
Eindhoven, The Netherlands 
NEC do Brasil S.A. Tel: 040-244 58 45 
Electron Devices Division Fax: 040-244 45 80 
Guarulhos-SP, Brasil 
Tel: 11-6462-6810 
Fax: 11-6462-6829 


¢ Branch Sweden 
Taeby, Sweden 
Tel: 08-63 80 820 


NEC Electronics (Europe) GmbH 2%: 08-63 80 388 


Duesseldorf, Germany 
Tel: 0211-65 03 01 
Fax: 0211-65 03 327 


¢ United Kingdom Branch 
Milton Keynes, UK 
Tel: 01908-691-133 


* Sucursal en Espana Fax: 01908-670-290 


Madrid, Spain 
Tel: 091-504 27 87 
Fax: 091-504 28 60 


¢ Succursale Frangaise 
Vélizy-Villacoublay, France 
Tel: 01-30-67 58 00 
Fax: 01-30-67 58 99 
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NEC Electronics Hong Kong Ltd. 
Hong Kong 

Tel: 2886-9318 

Fax: 2886-9022/9044 


NEC Electronics Hong Kong Lid. 
Seoul Branch 

Seoul, Korea 

Tel: 02-528-0303 

Fax: 02-528-4411 


NEC Electronics Shanghai, Ltd. 
Shanghai, P.R. China 

Tel: 021-6841-1138 

Fax: 021-6841-1137 


NEC Electronics Taiwan Lid. 
Taipei, Taiwan 

Tel: 02-2719-2377 

Fax: 02-2719-5951 


NEC Electronics Singapore Pte. Ltd. 
Novena Square, Singapore 


Tel: 253-8311 
Fax: 250-3583 
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Exporting this product or equipment that includes this product may require a governmental license from the U.S.A. for some 
countries because this product utilizes technologies limited by the export control regulations of the U.S.A. 


¢ The information in this document is current as of March, 2002. The information is subject to change 
without notice. For actual design-in, refer to the latest publications of NEC's data sheets or data 
books, etc., for the most up-to-date specifications of NEC semiconductor products. Not all products 
and/or types are available in every country. Please check with an NEC sales representative for 
availability and additional information. 

* No part of this document may be copied or reproduced in any form or by any means without prior 
written consent of NEC. NEC assumes no responsibility for any errors that may appear in this document. 

¢ NEC does not assume any liability for infringement of patents, copyrights or other intellectual property rights of 
third parties by or arising from the use of NEC semiconductor products listed in this document or any other 
liability arising from the use of such products. No license, express, implied or otherwise, is granted under any 
patents, copyrights or other intellectual property rights of NEC or others. 

* Descriptions of circuits, software and other related information in this document are provided for illustrative 
purposes in semiconductor product operation and application examples. The incorporation of these 
circuits, software and information in the design of customer's equipment shall be done under the full 
responsibility of customer. NEC assumes no responsibility for any losses incurred by customers or third 
parties arising from the use of these circuits, software and information. 

¢ While NEC endeavours to enhance the quality, reliability and safety of NEC semiconductor products, customers 
agree and acknowledge that the possibility of defects thereof cannot be eliminated entirely. To minimize 
risks of damage to property or injury (including death) to persons arising from defects in NEC 
semiconductor products, customers must incorporate sufficient safety measures in their design, such as 
redundancy, fire-containment, and anti-failure features. 

¢ NEC semiconductor products are classified into the following three quality grades: 

"Standard", "Special" and "Specific". The "Specific" quality grade applies only to semiconductor products 

developed based on a customer-designated "quality assurance program" for a specific application. The 
recommended applications of a semiconductor product depend on its quality grade, as indicated below. 

Customers must check the quality grade of each semiconductor product before using it in a particular 

application. 

"Standard": Computers, office equipment, communications equipment, test and measurement equipment, audio 
and visual equipment, home electronic appliances, machine tools, personal electronic equipment 
and industrial robots 

"Special": Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-disaster 
systems, anti-crime systems, safety equipment and medical equipment (not specifically designed 
for life support) 

"Specific": Aircraft, aerospace equipment, submersible repeaters, nuclear reactor control systems, life 
support systems and medical equipment for life support, etc. 

The quality grade of NEC semiconductor products is "Standard" unless otherwise expressly specified in NEC's 
data sheets or data books, etc. If customers wish to use NEC semiconductor products in applications not 
intended by NEC, they must contact an NEC sales representative in advance to determine NEC's willingness 
to support a given application. 

(Note) 

(1) "NEC" as used in this statement means NEC Corporation and also includes its majority-owned subsidiaries. 

(2) "NEC semiconductor products" means any semiconductor product developed or manufactured by or for 

NEC (as defined above). 
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